Vincristine potentiates the anti-proliferative effect of an aurora kinase inhibitor, VE-465, in myeloid leukemia cells.
Aurora kinases play an essential role in the regulation of mitosis. The kinases are overexpressed in a variety of cancer cells and are involved in tumorgenesis. Although aurora kinase inhibitors are potential agents for treatment of leukemia, the establishment of efficacious combination therapies is an attractive approach for making good use of these agents. In this study, we examined the effects of a specific aurora kinase inhibitor, VE-465, in combination with various conventional anti-leukemia agents, including doxorubicin, daunorubicin, idarubicin, mitoxantron, cytosine arabinoside, vincristine and etoposide, on acute myeloid leukemia cell lines (HL60, U937, THP-1 and KY821), chronic myeloid leukemia cell lines (KCL22, K562 and KU812) and primary leukemia cells. We found that a combination of VE-465 and vincristine had a synergistic/additive inhibitory effect on the growth of leukemia cells. VE-465 initially increased G2/M-phase cells, followed by induction of sub-G1 cells. Vincristine enhanced this effect of VE-465. The combination of VE-465 and vincristine increased the levels of cleaved caspase 3, cleaved caspase 7, cleaved caspase 9, cleaved PARP and Phospho-Chk2, suggesting that the combination caused Chk2-mediated activation of the G2/M checkpoint, resulting in sequential induction of apoptosis. Interestingly, the combination markedly decreased the level of Phospho-ERK1/2, suggesting that the combination alters a network of cellular signaling pathways. In contrast, combinations of VE-465 and other agents showed no synergistic inhibitory effect but rather had an antagonistic effect. In conclusion, our results indicate the utility of the combination of VE-465 and vincristine as a potential therapy for myeloid leukemia.